The acellular graft has been used to increase mucosal width around implants and as a substitute of gingival free grafts in surgical procedures for increasing the width of attached gingiva (11) . One problem that may hinder the use of the acellular graft would be an excessive shrinkage (12) . The free gingival graft shrinkage varies between 30 and 50% (13) . However, there is no study evaluating how the acellular graft would shrink over time. Therefore, the aim of the present study was to clinically evaluate the use of an acellular dermal graft to increase the width of attached gingival.
MaterIal and Methods
nine patients (5 males and 4 females) aged 26 to 59 years (mean age = 42.4 ± 9.9 years) were selected from the Periodontal Clinic of the Brazilian dental Association, rio de Janeiro, Brazil. All patients received periodontal treatment, including oral hygiene instructions, supragingival and subgingival scaling and root Correspondence The preparation of the recipient bed was done in the following way: with a size 15 scalpel blade (Med Blade/embramed, Jurubatuba, SP, Brazil) mounted in a Bard/Parker scalpel handle, an incision was made at the level of the mucogingival line. The mesiodistal width of this first incision was 20 mm. From the extremities of the horizontal incision, vertical incisions were made in direction to the deep vestibule with 10 mm of extension. These measures correspond to the standard measures of the dermic allograft informed by the manufacturer. The periosteum was preserved by a split-thickness flap and the mucous tissue was removed with goldman Fox-type surgical scissors (neumar Instrumentos Cirúrgicos ltda., Caieiras, SP, Brazil). A periostal fenestration was made in the apical edge of the surgical bed and mucoeriostal sutures were placed below the fenestration using a 4.0 silk suture (ethicon/Jonhson & Jonhson, São José dos Campos, SP, Brazil).
The acellular graft (lifeCell Corporation; The Woodlands, TX, uSA) was hydrated according to the manufacturer's instructions, accomodated on the receptor area, and gently pressed with wet gauze for 5 min, until difficulty to move the graft was felt. The graft was sutured to the receptor area with 4.0 silk sutures (ethicon/ Jonhson & Jonhson). Surgical dressing without eugenol (Coepak; gC America Inc., Alsip, Il, uSA) was placed over the graft. Patients were instructed to rinse twice a day with a 0.12% chlorhexidine solution (Periogard; Colgate/Palmolive, São Paulo, SP, Brazil) for 14 days. Amoxicilin (Amoxil; glaxoSmithKline, rio de Janeiro, rJ, Brazil), 500 mg, 3 times a day, was prescribed to the patients for 10 days. The surgical dressing was changed after 7 days and removed after 14 days. Sutures were removed after 14 days.
Five photographs were taken from the allografts by the same operator in a standardized way, immediately and 7, 14, 21, 30, 60 and 90 days after the grafting procedure. The photographs were digitized using a flatbed scanner (TCe S 440; TCe São Paulo, SP, Brazil) connected to a computer, using the Microsoft Photo editor software. The definition pattern was the same for all photographs (width 15.24 and height 10.17). The images were analyzed using Scion image-analysis software for Windows (Scion Corporation, Frederick, Md, uSA). The area of the allografts was measured in cm 2 , and a mean value of the 5 images was calculated for each period analyzed for each patient. The percentage of shrinkage was calculated from the area measured immediately after surgery, for each patient. Mobility of the allograft was detected with lateral movements of the periodontal probe in a horizontal position in relation to the allograft, 90 days after the surgery. The discrepancy of the color related to the neighboring area (pale, similar or reddish) was observed at all period times. The width of the attached gingiva was measured 60 and 90 days after surgery. Student's t-test for paired samples was used to compare the means of the clinical measurements at all experimental periods. P value was considered as 0.05.
results
The values of PI, gI, PPd, PAl and width of attached gingiva are presented as "mean (standard deviation)". The mean PI before surgery and on day 90 was 22% (2.9) and 19% (3.4), respectively. For gI, these values were 0.5 (1.0) and 0 (0.0), respectively. no statistically significant differences (p>0.05) were found for these values. Mean PPd was 1 mm (0.4) before surgery, and it remained the same during the 90 day period. Mean PAl was 5.4 mm (1 mm) before surgery and 5.3 mm (1 mm) on day 90. The mean attached gingiva width at the end of the study was 1.3 mm (0.6 mm). There was no allograft mobility, and only 1 patient presented color discrepancy at the end of the study.
The mean percentage and standard deviation of allograft shrinkage obtaited for the 9 patients in each evaluation period was as follows: 7 days: 17.4 (12.2); 14 days: 35.4 (14.7); 21 days: 57.2 (7.8); 30 days: 69.8 (12.7); 60 days: 89.5 (4.9); 90 days: 90.4 (4.9). It may be observed that the shrinkage increased significantly during the healing period, with the highest contraction observed on day 60. The mean area of the acellular dermal graft showed a significant decrease along the course of the study, as shown in Table 1 .
dIscussIon
A narrow area of attached gingiva may be related to difficulties to maintain gingival health (14) . However, human studies showed that periodontal health may be maintained with attached gingiva smaller than 1 mm (2). The presence of narrow areas of attached gingival is not correlated to severity of gingival inflammation, tendency to gingival recession increase, or higher levels of plaque and gingival indexes (1, 2) . On the other hand, increase of width of attached gingiva may be indicated in situations such as dehiscence related to orthodontic movements, improvement of personal plaque control, and use of fixed or removable dentures.
The procedure most likely indicated to increase the width of attached gingival is free gingival graft (2, 5, 13) . It is a reliable procedure, and graft shrinkage is around 35%. However, it may have some problems, such as the need for a donor area with sufficient dimensions to remove a graft, two surgical areas with a possibility of increasing pain after surgery, and a longer time of surgery. An alternative surgery for this procedure would be the use of an acellular dermic graft (15) . That would avoid the preparation of a donor area, and consequently, less pain after surgery and a faster surgical procedure (16) (17) (18) (19) . Alloderm is an acellular dermic allograft, processed after human skin, transported in a medium containing penicilin, streptomicin, kanamicin and neomicin. even after washing, traces of these antibiotics may be found. Viral transmission has been excluded (2) .
The results of the present study showed a gradual increase of allograft shrinkage. On day 7, there was 17.2% shrinkage versus 89.5% on day 60. On day 90, the contraction reached its highest level. These results are somewhat higher than the 71% shrinkage observed by Wei et al. (12) .
The mean width of attached gingiva at the end of the study was 1.27 mm, similar to the results observed by Harris (9) and Tal (20) . These authors showed an increase of attached gingival between 1 and 2 mm, 4 to 8 months after the acellular graft surgery. However, our results are smaller than those obtained by Callan (1), which showed 5 to 12 mm of attached gingival gain. Callan used the acellular dermal graft around implants, and evaluated them only after 30 days. In the present study, the greatest shrinkage occurred between days 30 and 90. greater shrinkage could be observed in Callan's study if a longer evaluation period were used.
In two patients, there was a 2 mean gain of clinical attachment of 1 mm 60 days after surgery. This result may be related to a possible advance of the allograft in a coronal position. The creeping attachment has been observed also after free gingival grafts cicatrization (18) .
At 30 days, 5 patients presented the acellular dermal graft with similar color and shape of the neighboring sites, while on day 60th all 9 patients presented similar color and shape. Silverstein and Callan (10) observed color differences until the 10th day after surgery, with excellent color and shape matching 6 weeks after sur- 
